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Abstractor JP6029853 
PURPOSETo reduce the load of an LPF and 
enable the elimination of the LPF by forming an 
output waveform into a smooth analog one and 
obtaining an analog output waveform in which 
high frequency components are not superposed. 
CONSTITUTION :Analog voltage Va^from a D/A 
conversion circuit DAC 1 is inputted In the 
negative electrode input side of an arithmetic 
amplifier circuit OP 1 via a resistance R1 . Analog 
voltage Vb from a DAC 2 is inputted in the 
positive electrode input side of the circuit OP 1 
via a resistance R3 and output voltage Vd is 
generated. On the connection point of a 
resistance R6 and a capacitor C, or the output 
side of the D/A converter, voltage Vc is 
generated. The output voltage Vc is the one that 
the difference of the voltage Vd and the Vc 
before one sampling is integrated by a resistance 
R6 and the capacitor C. This makes an efficient 
integration possible by a small CR time constant, 
an extremely smooth analog waveform can be 
reproduced because digital noise is difficult to 
generate in the integrating part and the LPF of 
the rear stage can be completely eliminated. 
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(57) [gift] 

LPF (DWU7<;^) (D^Ji^SJtiC^ 
^/7*n^«««€«fW-*. 

DAt, fflffi»17^n^ffl^fi|&tflWffl»2 7^ay 
A^fiti'U ^mi7^-D^A^<lt^m2 7^P^A 

7^ayA*ffl^lHl*-rsiD»:|SS^^6«tOK«»aa) 
m*M^7^P^W^MchLTm^$U^^^i@i ! 5 
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(2: 

i . 

it, HJ->yU>^«BS»aB**fc«2 7^- 

a»r^a»attta»«©ffl*nB«tte*2 7^py 

ft*Cfc*»«tr*3r^^/7^Dy3«W. 
[»*j»2] HB«f*ai0 2«5 ff ^^/7J-D^ 

;ms:7^Dytt»cse«rt-saix^*^/7^ay« 

MEfflAf^Jl** 1 *y->^'J >yHJB£tHK*t* 
SS&IsJjfct, KjIK@»©7 f ^;P«*7^D^ttK 
&»-f 331 2 x^^/7±ayj6i»@»^e- ft:* 
il<b€#mi:T^xv^^/7^D^^. 
[W*9t 3 3 UEMsRH 1 to 2 mrVffr/T+utf 

)vm^7^u9mzw^r^i>^)v/7±u^^sm 
&7+a>/mz i *>^u >^m3Sit]iB3««si 

«:*Ci:&««fr*5r>?^^/7^ayse«S. 
T^^Mfl:^U:^ 1 7^o^A^l^m 1 &*a£ 

W-«e*.-a-fc»2 7^D^A**»2«tt**bTiJE 

WE»»«iiigtto-^©A»<iBt^E«»Ji«iaao 

ffi**£ft»3SttT»«U 

S9E«*»«lHltt(oaj*«i»*PJJk:m4 fimtSB l n 4tf 
■ESdK«HII§f»«>««OAAH^:aiAnK:n 5 &i/t£ 

MEiaM@»<0»4«»ii:*l3>T>^t(Z)»JBL«i: 
»E«*ii*Biai8<0teir©A*«nK/^y7 7SJ»t» 

[mm 5] amosisttft 

ry^Mflr^b/:^ 1 7^-n^A**» 1 



»BM*6-2 9 8 S3 

. WiijE$-&^2 7^D^A^€:3S2l6£)fi ( t^2 3>y 
>1f&^LTflaER»ia«IiI»Offil»<Z)A^Mlc««5 
U 

«E^»«ia»©-^OA^«fc(WESlW»«laI»0 
3 fiftTttttU 

ttE«»iB«lBlB©«^cDA^«t«M6m^»5aiae 

mu 

^S2H^)lHl^0^4gttt^ 1 3 >7>Vt<0&WLfot 

m 2 smtm 2 a >r>tf £©»«j&W(c/t* y ■/ taw 
t-r-s«*»«sisi». 

#fc2tJSL£7:fa*ffl£AaU 

Sg2, S3, • • • SNtX0«l%IsIK<:. l/N. 

2/N, • • • (N-D/N •*>-/«; > y«J«. 

3Kltil«i*tJ:^l»Er^*^««C»J6;Lfc7^D^« 

tl/N+1, 2/N + 1, • • • • , (N- 1) /N 

+ 1 ^>yu>^fl»««jiau&«iE7 f y^^« 

•^»C»«:Lfc7^Dy«*A*L, 

MBJRl* »2, »3. — • SNMJML8leltt0 

(000 1] 
[0 0 0 2) 

IsIttli«fcoT7^nyffi (7^nyptS«) 

[0 0 0 3] ^lt, *-/W>^U >7*0l*liS«l 
XLTLPFOMUXSB'). LPFCJ:6MI:.fl) 

(0 0 04) 

JP/7^n^R»8T». tfJ^j»^tH3 (A) <n$m 
-C^"TJ;^«ctta»T**di:*>e. LPF (a-/U 
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(3! 
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[0 0 0 5] £©J8Wtt. JiEfMLftStfftU LPF 
KsJIBfr*Jl^^T*T, ««±©»B€:+#»::rt!± 

[0 00 6] 

[0 0 0 7] (A) , *$m\Z%t>%-<D? ;: J9)V/T 

^ A*<I t <D*#« £SWT*«#**« t 

[0 0 0 8] (B) , *«93lcfl*fc>£«!©r5>* 
;U/7^D^Slft»tt* MB (A) ©2ir^*/7 

#jsr*m*x^^^ti*7^o^ai*fflfc*!ft"r** 

&l^>^U>^Hffl& - tt»SS-&SSSil2lBi:. ttS 
M0BcDxv ? ^;i/fi&7^n^(z^*r^^2x^ 
^/7^-ny«ftElB^&^*i:i:*»*tt" 5. 

[0 0 0 9] (C) . sfEXniClRt^^ttOx^^. 50 

)V/7+U>?&Ms\^ MB (A) ©2«t^V7 
^ayjC*l3B^ 7 f 5>*;MM©frfr>:/U>y#fc 

#*ST*m*5r>?^;i/tt&7^nyai*ffic«*-r*7 r 
u>y««fc^ji»a*s»jgigB^6/fic*ct*«a 

[0 0 10] (D) . Sfc, *«iJJ!fc«fc*RS*yilsl 

a«i*^LTKW««lHlBO-*©A^fl«iC»RL, lift 

««*fc*2 7*DyA**»2«tt**LTttEK 
***BlaJB©tt;&©AaM::»«U mTieSigiilStHlB 
©-35TO A»«lfcMEI(W*«HB©a*«i £SB 3 !£ 
tt-CltttU l9E«**«@B<0HJ*«i:»%raiZ»4 

asatBin^v^sa^BwaBtaMiu mE 

»S««laIB©ft&*©A*iW t» JftlWHB 5 &fft£tttt 
U |»EiS^JIiiBO»4»tt^*l a>x>^t<0«« 
jjSitfi&E«»»ei2lBfl>tt*©A*«IBl»cy\'y 7 7 ©B 
£B 6 fifft*^^*ia?«@B€:»«l/-Ctt* - 1 
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[00 I 1 J (E) , ^^^i:^/;6f^c0i®WSiI 
SEJBtfi. f^^WU^l7tDyA^t 
% 1 Bft€^ LT»»*«l2lB©-*cDA^<l«Ctt«g 

MtfffiUCS -Sfcjg 27tD ^A* £SH 2 ««*<!:» 2 □ 
Vx^^^LTMERKflSiaB^ttSwA/Jftlictt 
RU WEtR»»«@BO-*©A*«tfi8EiK»«« 
®BOUAWt€»3ttftr»«L. HEttJUMBfalB. 
©ffl*M£a«MK»4ttffi£»I 3>x>-*rt*£fc* 
a^J@B«:»«L. WER**«@B©«^<7)A/j«Wi 
»»Mt*5fiJa*ttttL. »E«W!rIB©«4 fSttc 

i OttttjAMCC/t y 7 r ®B 6 fiffiA* 6 ft 6itt^Jg| 
B£«ttUTfcac:fc*»tt£*"*. 

[0 0 12) (F) , *««r;to*tiofi'^ 
;k/7^DyjE«»Wv NH (N(*2«±©tt*) cofc 
JHfiJIIalBfc^U SB 1 mMVSiaBC. 

lztt£Ufc7^-D?Bl: l ^>^ ( ; > ?hiq!£: 
-e-fciOExv?^ JHi^ic^ufc7^Li yfiiifeA^ i . 

B2» £3. • • • KNAM3I9BC. 1 /N. 

(K-D/N ir>y ; J >ytflW 
« #238 5 ttfc WEt iZMB Ltl7tc?m 

tl/N+1. 2/N+l, • • • (N-l) /N 
+ 1 1r>yu >^MMtf»XKd^ttE7 ? ^^^B 
^fctfjSLfc7*oyffifcA*U ttEMl. »2, B 
3. • • • BN«t»«i31lHlB©ai*fiH^ "T^T© 

«««3iiaB<owAffi&3»jf*fctt¥^fl:''rsiipW¥isj 
A;EiBS:*ttbT&45 c t swatr*. 

[0 0 13] 

^-T^a:. US*»»tt»63^tt7tDytt»fcft*li!: 

3^6. »ffl«iS»*<ss$n^^7^c^m^Kjes:m 

0*1* KX±©fffl©l4±£BI&;:d:A<~C&. I.HFC.) 
SBfciiJIlg 

[0 0 14} *RiHK:«t>**icoT ? ->'*^/v + 
D^3E&88iCj;£<h. ¥i9fcT * iW^ ¥ *i [SIB c?> .' i t '/J 
012. ^ ^ > ^ U > y > ■/ 'J > PbI^ $ b 

tth(DtUZ>iZ$>* ±E-©x^"^^/7f nyjEftgg 
ttt^ $&lC»&^7^D^ffl*»t«?€:»4C<t^ 

an. K»±©*«©J:o-»iai±*iascid«-c#, 

LPF©«Bt>Bj«t^*. 
[0 0 153 

[HHfiffl £at, c©»^©*B«€0DSics^nra» 
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. [0016] omimmm mi. 03) 

[0 0 1.7] £©*MW©x^*JP/7^ay*»S 
fct .2«5r5;*^/7^Dy«i»ia»DA4:«JWIl«@ 
BCAjO>6fcoTV>*. 

[0 0 18] -eLT, 2toT¥9)W7+u9WmVt 

tnyaiaiBDAciit T^^;ws^saa®» (0 

£7* P m\Z%1k?Zy?-&tm<D7 : V*)V/71- 
D$ r aaUeIBTi&*. 

[0 0 19] ajgS@»SR». y7hl/^*TH!« 

[0 0 2 0] *2x^;U/7±n^aC»IaIttDAC2 
fct ilK0»SROHi*5r^;Mi^7^Dy«[lc3Ei(l 

-r*^* r -«Rao5 ff s?^>p/7^nir««@Br* 

*. £(±0«$^^2ffiT r ^^/7^Di/a!^[HlBD a? 

[0021] ^tfciMwaaiaacAtt. vxoma* 

SfcoTH*. »15*5?^/7^D^eKl©BDAC 

*iftlHlKDAC20ffi*«tt, SttR3«H/T*»9 
BROPlOMXm K«R2ft^UT«JMMB 

©bop 1 ©m*«R:tt«i$nT^*. ftgiifflisiaso 

&LR6 t3>f>U-Ctt, tt&BB€*lttbT»*. * 
V i= (Vb + Vc) /Kl 

^^©^0 p 1 (Dtirtimm v a 

Vd=K2x (Vb + Vc) -Va 
fcJSU Kl = 3, K2 = 2/3 
ftKh K2(DfitififitfiiRl-R5©fiI*S^-ti: 



7^D5fSe«SwtH^tt. /Ny7r(alBOP2 (iflffi 
1) &LWtK 5fi^URM*WHOP I Oi: 

®B o P l <D iE« A flflMi * ttffi k -1 *: :/r L t fcifia 
nr^*. a±w**3^^Kii»aRiBrA«. ta*£;* 

[0 0 2 2] 7^^;W»W«H«l*^;Wf;^^ifm 

ti> 7tD^ffVa^ti. SglCxx? 
JHkWtt, »B@BSRCJ:»} nt>7u >^w«B/sr«t 
jgssnrm 2 f^jp/7tD^«ftisii»DAc_2 c 

fcA*2fU 7^D^mjEEVb£%££it*. 7toy 
mjEVati. «taRlft^LT«ff**BElBOP 
«AA«fcA*Sn, 7tD^f8EVbH 
R 3 SrifrLTSSiSffilHlBOP 1 ttJEffiAflWtArtS 

nr. sdFi8«@Bo p i ©m*«fcffla«eEv d 

5?^^/7^-D^«l(|»fl>ffl^«Ctt,- fflfitgtfVc* 

[0 0 2 3] tt±©@B**CJ:-3Ttfi/7fiH^»CH±r 
*tfJA*flEVctt. 113 (B) ©*EP?*3n*l*»tt 
fcWfl^MPfcfc*. IS. 033 (B) tcttuT. Vn 

[0 0 2 4] -^CBl Kg^TI??lB«2W£!ftW 
fl«8fl:*)fc«&. SfciR 1 = R 2 = R 3 = R 'I " 

i tTZ>k. 





®5£ 

^'J^SlOVc (=VcOin) COg£Vc0IC#L 
T, &81R6 fca>^>tfCT«#Lfct><J!>Tfc**> 
6. 



[0 0 2 5] tLT, HJ^UEVcIt Vdtltf>^ 

Vc= (Vd-VcO) x (1-EXP (-t/r) ) +Vc0 



flU r = CxR6 
[0 0 2 6) 4\ t = 0lZ^tSVb, Vc<Offlffltt& 
ObUmtftfc <2>^CJ: 0. Vd = -Va ££0* V 
dfcfcL-Va0Rlgl,fc^fl*5E£-r*u ^LT. 0< 
t < t s ( t s tt*>^U >^»DMni» ©JWBlTtt. 

aa-r^stt, vc$^^vd»^owj: 

<fc?fcVc(Z)|RI&-CfcD* VcO^ffctCtt^Vd t>l§W 



50 



rSt = t sty c»-VbCftW^i:tttt4:t 

Va = Vb(0iSfiS(5iCi^^Tt>. 0tf 
<kDn^A:J:^(CVc»~Vba)&^ V d = - V a 
-£«>:fc0. tt*£LT Vc-Va 
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[0 0 2 8] Q>^2mmm (B2) 
:©««li**Wi:«to*ll!iOTy^^/7tDMe 

[0 0 2 9] ailr»^TKWl/&7^DyttSVa. 

v b <d&££ i B^^V7tn y« *0s»T*a 

[0 0 3 0] f^5'iP/7tDyj|S»@I»DACIl B 
1 fcHfcOxS^U^fflSBB (Bartft 1 ) ®frfr> 

5. #>!/;Ptf-^F®RSHW:, Bl©x>^;kiJ§ 
Btt&RttO, tV9 )V/71ruy&ffimVPiC<D7 
-Tnt/tiM®.*: 1 *>^U >^«Hfc^tilJBatt*7*- 

*;HI#te> 5r^^JP/74-o^XMaKDAClCAA 
3*U 7tD^8fiEVa^3ft$. 
ttBEVafi^tt, *>^*-^HB«SHCJ:0 lit 

[0 0 3 1] 7tD^iEVa, Vb£0> h 

bi H«F^Tasnrv>«. 

[0 0 3 2] (3>J&3f£&60! (04) 

[0 0 3 3] *»W«)7 J y^/7J-n^3E»«<0»* 

rat, 2«©7^-D^v ? -^j:o, -t©s»€a»La*. 

Ste5t>tf>T&£. CCDTztb. JgttttffiTtt, 2 fit© 7 

tP^Va> 7tD»Vb©molW+ 

7tD^^J V bO^O^MTtft^^, 

[0 0 3 4] cn€5ElC2k#t-*03^^©SMB«T?» 
5. £©&**!U®[H]&CAfcL 04lC^-r«t3iC. 
^;V/7^n^3E«BM (B^tff) fc«fc07^;HI 
S7 1 D ? tl:«» Sllfc7t D^ft V a t . £ftR 
1 LTiiSgii'lf 0&O P 1 ©ftffiAaWlCAa-T 
5. iiSBft (B^-e-T) 7^P^tb^jVa 



}jVb£, fitnR 3&tfi3>x>1tC 1 ZftLTWUl® 
MBBOP l<£IEffiA*«;:A*?-f£. K**«lalKO 
P1©jE«A*«B, ft*iR4£tfLT»iiM-*. iRX 
iQ@0?SO P 1 <Dft«,Aa«&. fcfaR 2 LTifcll 
*BBBOP loffl*«lc««r*. «M«0»OP 

^io> ■rx^;w/7±D^^ggoa^<HW, M^ia 
cah ttjfiRdnr^a. 

[0035] rrr, KicttSLsecittitftut^^jA 
13. Vb, Vc©*B*J6*»Ctt, *y hTr*J:^M 

. Va^Vb^^^hWiH Bl. S2i^i:^li 
£*. Va*»Vbfl!)S»»«C(4«Wi««WBOP Hi. 
*^*Va©£cC7>ytLT»f^U. /<X©^ 

[0 0 3 63 ®3§4, £§5HlJ£#J (B5. B 6 . 
7) 

CO*M«ya*»WC«^*«<07 !f ^^^/7±Dy2 
[0 0 3 7] B5I1 IIOIMW ®6Tte, 

B2o«j$%«ftB, fn?na*&t)-&Ti(i«t*j; 

MH>Ttt. Hl*fcttB2<0BK«!J«B#S:21iatL 

JO [0 0 3 81 S§4jMMy<DB5JC«l*T. BSO^i 
fc. mi <D2teTi/$)V/7±a>f$t®m?&0* 1 Jem 
l«J*fflSB»CA 1 £»IBU r^^MI?M@» 
(BaW. ) ©ffl^^^^«Ott«*l/2^>^ 

BBSRtcm2<0 2«x> f ^;i'/7^ciy^r=i!88DA 
2^^Lxm2i!|»4[iaii3)?5CA2^fgj^L, 3* I 
jBSHBCA 1 t*2«*«lBEl9!BCA2a>ft»l.:?B1 
RM9I9KCA l t3B2SW«il«l?JBCA 2 Wtifltt 
ft AD » L T ¥■ mitt z> nm ¥ «PI ft A y * k« LT« I* 

[0 0 3 9] fit, MlMMftllsliftCA 1 Wti*J» 
JB#B7 (A) B^HIftT^I-.t^/i'bO-Cfe-St. SR 
2S0ffflaisIBCA2Oas*JR«^B7 (B) B^H« 

T^r <fc ^ ic i / 2 if >y u > y w»sfc - ttjis* nfctt 

AM£tt9. HUF^BttADOffiAttJ^IMttl/ltt 
Jg*^fcLfcB7 (C) (C^-Tcfc^^, B7 (A) 0 

^5. M©LPF (B*1ff. ) ©MfiSK^ 

50 LPFO^B8t)5IfiilCttS. 
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[0040] mn*i%®%AD\t&m<D®®®ft 
(H**r. ) co^»§^^®lt. xi . »2.«wjBa 

[0 0 4.1} S5&JM4>B6l::ftn>T. la^coct-? 

tDy«a@BDAc©7tDyta*«i/2*>^ 
y>y«»>s»a26$**»i» X2, »3^>y;p* 

-^HBBSHK SH2, SH 3 » 
l«W«aB»CAllCtt. xx^^/T^-p^^IhI 
KDACt*2-y->^*-;UH@BSH2*tt«U 

»2»»aa!@ittCA2«ctt, *i*>^A*-iH«ia 

BSHU^31t> F 0tt S H 3 L . 

X 1 &J«&3IIhIB C A 1 t X 2 St«Lffi9@K C A 2 (Dm 

Bt&tti8t*xaiiiKCA i ^s2mrffiaigiKCA 2 

©ffl*it«ln»LT5F^'r*lB»¥»!3BAD*»» 
[0 0 4 2] ceo^ifcttSt-ntf. 05TlB9JLfc<h 
[0 0 4 3] fc*3, 0 5&tfl2 6-el*> S»ffi&lslft& 

2§mtoitmxvnm\,iz#* «jMfts®K£N« (n 
tt2£l±0>&ft) xi^^siiB£i$#te©x 
2, X3, • • • %mmn&w®mz. i/nd-> 

K«fcDHH»fc*McLfc«k5fcSJB£&S. tot, 81 
&<DLPF ) ©ftffl««3W5CdtD-»W 

[0 0 4 4] fc*3, 05. X 2 &g#l3IlHj 

ttCAl, CA2<0^OTj^$rmi^^^i; ; bCDT 



[■■ORVftHMl 

[[SI 1 ] mi r * 9 )i / 7 ma V ftftift 

0>J8i&0 

[02] ^2^5SCT(c^^^r> : ^;t/r^-cy^{ft^ 

<&«l£0 

[04] »3ltlB«IICfffodfim6!lsl»a)Mi£H 
^ [05] »4*lSWC«tj«-7 f P^^/7^D^«ft«l 

[06] »5SMgfyi;*t)*Tx^^/7^a5r«tt2« 
Offi/£0 

[07] X4, msjmmz&tozrvfifr/rta? 

AD 2lD3*W0i$ 
CA ffigflaiSItt 

cai xin»Q3isJft 

a? C A 2 X2«H»l9(5lB 

DA 2«?^^^/7±ay*«lal» 

da i j» i <o 2 ttx y * ji/ 7 -J- o ?&m?.m 

DA 2 %2<n2fe=ri>9 h/7 ruV$£&\4m 

DAC r^^/7^Dy«»igi» 

D AC 1 XI 7'>*^ii'/7tP^M 

DAC 2 X 2 7 s 9 J9>\,/7-)- a y fcftlsltt 

OP1 KIMMIeltt 
OP 2 77 Pitt 

SH 1i->y^-^HL?ltt 

^ SHI »l*>^iU*-^H@tt 

SH2 X2tf>7^#-;tKiatt 

S H 3 X 3 It > K 

S R ffiilsltt 
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□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
yfREFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



